Increasing the culture efficiency of hybridoma cells by the use of integrated metabolic control of glucose and glutamine at low levels.
The metabolism of HAb18 hybridoma cells was shifted to decrease metabolite accumulation and to improve culture efficiency by integrated metabolic control of glucose and glutamine at low levels. When glucose and glutamine levels were decreased to 0.5 and 0.3 mM respectively, lactate and ammonia production were reduced by 62.6 and 74% respectively, glucose-to-cell yield was increased from 0.23x10(9) to 0.66x10(9) cells.mmol-1, and glutamine-to-cell yield from 0.18x10(9) to 1.95x10(9) cells.mmol-1. Compared with high-level glucose and glutamine fed-batch cultures, low-level glucose and glutamine led to higher cell density (1.0x10(7) versus 0.3x10(7) cells.ml-1), longer culture span (14 as opposed to 8 days) and higher antibody yield (250 as against 150 mg.l-1). These results indicate that hybridoma culture efficiency would be increased by the integrated control of glucose and glutamine at 0.5 and 0.3 mM respectively. In contrast with previously reported glucose-and/or-glutamine-level-controlled fed-batch cultures, we demonstrated an efficient strategy of nutrient level selection and amino acid feeding. More importantly, our accurately and well-distributed Equable Feeding Control System opens a new avenue for reducing metabolites to low levels by controlling nutrients at low levels.